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^^ 'U^}- 2003/2/6 



im^^s.} 0002 

[XHIS^XH 2002.07.12 

{m^9.\ SSI ^§ HAI EX\ 

S^Sai LIQUID CRYSTAL DISPLAY 

[SSI ^^aXF ^^SIAh 

[S£!2J3H1 1-1998-104271-3 
[CH£I£11 

[SSI ^Di^aisej 

[CHdieiSHl 9-2001-100003-6 

[xi§£!^£iAH , ^mm 

[5^o|oj=sbH^] 2002-036528-9 

[^S£l ^SH:)!] iJEH£^ 
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[^EJ^^ejSl 721124-1702216 

[^^bj^] 143-761 

[^±] Ais^^Ai ^oi3e acH^^^so^E^^ ^m 2606s 
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[^^SXH 
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[^±} sz'iE ^^h\ ^mm mm ^tiom^ 225^ 1601 

[^Sj] KR 
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2003/2/6 



[mm 



690526-1530517 
435-050 

Emm ^g0^fl^^ 2BXI 220e 120m 

KR 

21 (21) 



20 

9 

0 



0 m 

38,000 ^ 

1. S^^Ai- SAilAi(£S)_l 



29.000 ^ 
9,000 ^ 
0 

0 ^ 
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1020020040857 ^^ ^^V: 2003/2/6 

^11 ^ ^12 ^11 ^ ^12 z^-z^- ^^^o] 9X^^ '=>]^ ^ 

^ ^11 ^ ;H12 ^S. ^W, 71^4 ^S. A]-o] 

<H1 afl^]^^ '^a^^^ :SL^ €#(C-plate) ^ ^^^V ^^^> ^-^^B] 

71*4 ^12 ^# AVolofl wfl^lsloj ;^12 <^^^^ M.^ ^ /5ll2 

^} S^^H ^7lAi, ^^^^^ -2^^^ ^ ^ 7l:a-ofl 

rfl^H yfl^^'H ^11 ^ ^12 ^U^}^^ 

ol'^(retadation)^ ^'^^l^i:!-. ^, ^^^^ M.^ ^^^^^ ii^ 

550nm2] sj-^^ ^bfl cfls->a^ ^ Onm<^l>H 200nin ^>«^1^ s1e]-cH1o1>^^ (retardation)^ 

S 7 
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1020020040857 ^^ "UA- 2003/2/6. 

^^1 {LIQUID CRYSTAL DISPLAY} 

i£ 3^ :£ 2^1 iii-iir^t>fl cfltt 

£ 4^ ^ ^11 ^-^1<^1<^] i4€- SA] ^^1^ >yi:gEi 7]^^ tifl^l^olcf. 

£ 5^ ^ ^12 ^Alo^lofl 4s. on;^ ^V^l^ 

£ 6^ ^ ^^Sl ;jll2 ^^l^^jofl tt)-^ SA] M^^I^iB] 7]:s^S] cj- 

:£ 7^ ^ ;^13 ^Al<^l<^l 4^ i^l 

£. 9^ £ 8^ IX-IX'^<^1 cflt!: 

£ 10^ ^ ^o] c «5.flolMl- ^-f^ ^^^}^] ^-f^ ^A># 

£ 11^ ^ ^o] C ^2}-t!: ^-fs^- ^^i-s:}^! ^-f^] :f-ui}-# 
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1020020040857 #^ ^;^>: 2003/2/6 

£ 12asq- £ 12b^ C €eflolS# ^>^<>fl^ ^tflwlw] (isocontrast) 

£. ISa^q- S. 13b^ C l-efl^lS* S.^<^1 Jf-^h^ ^-f o] ^tflulw] 
(isocontrast) i4B]-ifl^ ZLSfl^olc]-. 



7]:^: 2 
3 

12. 22 

C SeflojE: 24 
TAC 13. 23 



^^^V ^^^V 15, 25 

<21> ^ 6n;^ ^A] :^^6\] ^^j- ^ojc]-. 
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1020020040857 ^^ ^^>: 2003/2/6 

<24> ^^^^ ^ 7l^oil cfl^l-o^ ^3]^^ ^m^}^ S.H(vertically 

aligned mode)7> cflw]wl7> -f^^]-Jl a1o>z]- yfl^c^] ^^^}c^ ^o] a}^s]jl ^rf. 
<25> n^lci] oieitb S^l ^^l<Hl>««i^, ^^^S ^>^^oi ^7l-*]-o^ aIo] 

<26> ^;5<|]^ 6n^ol tifl*^S)ol o;^^ >^^Efl<Hl^i^ ^d^<^l^i^ H:)B|-C-i]o]^ 

(retardation)ol ^^1^ ^^<^l^i^ ^ ^S.7> ^^oflA-^ ^0^14 s^b)-!:-]] 

^11 ^^;^Kpolarizer)sq- ^^^>( analyzer) 7]- 2|z]-cl^]n]- ^^o.^ ^4^^ 

^11 ^^^1-^21- ^12 ^^7]-7} 3]Z^-o)lA-l 9}oll47ll £] <H ^^^o] #Ajg^>7fl ^x:].. 
<28> ^ 71^2^ 4;^!^ MjAflol x-]:^^ ^Alo>z^- :^^]^ o>^*m 
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1020020040857 ^^ <y^>: 2003/2/6 

^ ole-lt!- 7l#^ ^^^>7] ^^H. ^^n^]^ 7>^1^ 

^^^^ >^7] ^^'^l ^^^]s\<^ 9X^ m 

^, ^71 ;*fl2 ^7] 42 7]:^ AHofl yfl^jlElol o;^^ ;^l2 ^^^J J^.^^" 

ni ^ o;[ji, ^7] 4i ^7] 41 7]:^ A>ol ^ ^7] ;^]2 

4 ^1-71 ^12 71:59: A}o]6]] Z^-Z]- Wfl^l£]ol ^^a]- o^^V^]. ^1 ^ ^icf. 

^7] ^ ^12 :g#^ sl-^o] sSOnm^ ^<^1 tii\^}<^ # Onm<^lAi 

200nm slBfc-flo]^^ -B-^^*m w>^3i^>4. se, ^7] ;Hl2 7l:^6il^ ^ 

^4 ^^^^^ ^Ji, ^1-7] 7l^oi]^ 71$ ;5i^ol ^A^sloi 

SiTiq-. >a-7l ;«112 71^ ^ofl^ ^x^^ ^^ol ^A^5)c>l ojj7, 7l^^l^ 

^^t]: 7l§ ^^ol ^A^Sjol ^ o;^x:^ ^V7l ;^ll ^S:^-^^!- >S-7l ;^12 ^^:^<^1 

:^aV£)c:>l ^ is. Cl ^ Sii, ^7l ;^ll <^^aJ 

s|-^<^l 550nm<?] ^o]] ^^}<^ Oim4M 200nm ^><^1^ slEl-c-flo]^ o. o.^^].- 
^ol Hl-^^l^lcl-. .^71 7^011^ ^t^t!- 7l$ ^^o] ^A^£)ol o;iji, >^7l ;^l2 7l 

tiVA> ^-^ol ^A^Sjol o;i7ll-l-, ^71 41 7)^4^ 7]^ :^^o] ^A^£]o^ 
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1020020040857 ^^ <g^>: 2003/2/6 

<32> ^ ^^]^]^] cfl^H ^ ^^^1 71^ ^ 

<=>H^i 7}:<[ :^}7} -%-o]^}7]] ^X\^ ^ o^^^ ^^tlrCf. 

^ c>iei 7H Aj-o]^ ^Efls. ^^m. ^ 9X^^ '=^y]<^]^^ ^^^V^ -i^l'^l'Hl 

^. '^^il^i ■^^}^ ^^^^1 ^'^tl^. 

n, % -g-^ -f-^ol cf^ ..^ofl" o;^x:^j7 ^ B]], o]^ cfs. "wV^. 

^-^^ H ^^ofl ^cf^ «.^ol ^-o_£ x^^cf. aVcfls o\T^ 

^1 1=1-^ ^<H1" SJcfjl ^ nflofl^ ^:^6\] cfs o^- ^tbcf. 

<34> oj^l ^ ^vt^o^ -gAloflofl rr).^ ^^Ic)] tfl^H ^<:^ 

<35> £ 1^ ^ «Vtgo^ ^A]<46\] ofl;.^ ^^jo^ ^^S^^^m-. ^Alc^jofl 

iEA] ^a] ^^lojcf. 

<36> ^ HVx^o^ ^Ajc^lofl n^-€- SA] X\S. P>^iJl ^fe 

B-1 7l3a:(l)ji)- A^^Ei 7l:a:(2), o]^ - yj^Cl. 2) a>o1o)1 -og ^-g-sjo^ o;i^ onpg* • 
(3), ^11 ^ ;^12 ^#(12, 22). ^ ;^12 €#(12, 22)o11 ^av^lo^ oi 

^1* €#(12, 22)^ ^^*>^ ^11 ^ ;^112 €#('TAC'B1-^JE ^)(13. 



31-8 



1020020040857 #^ ^:^>: 2003/2/6 

23), S^;^1^B] 71^(1)4 ^#(13) Aj-ojoll til]^l£]c>l o;i^ o^^^^ 

^#(C-plate)(14), 7l^(2):4 42 ^#(23) A>olofl «fl^]s]c:>1 ^1 

2 €*(24)^ 3£^^Vci <^l^*H^i=l-. ^^^(3)^ ^ 

^a-^o] ^ 71:^(1, 2)<H1 tfl^Vo^ 7^5^ '^l^JE^ al]*J:[VA(vertically aligned) S. 

9X^, m ^ ^12 €#(13. 23)S. 'gT^I^^Vfil SlE^-c-flol^Cretadation)^ ^ 

5E, <a^^^ €f-(14, 24)^ <a#^^ liAj. ^^ojji, 550nm^ 

# ^^1 T^^><^ # Onm^Hl^i 200nm ^^I'^l^ slE^-oHojA^ (retardation)* ^^^^l^cf. 

c^7lA-l ^^Ajolel- X, y, z^<^l tfltb #^1-* nx, ny, nzCl- ^^41, nx = ny 
%nz<a* ^"l^V^. ^^^<^151- nx = ny > nz«a* S^nl^cf. ^fll ^^^g 

€#(14)^ ^1^^ ^ 9X^. 

<37> ^ ^i^o^ ^A]<^lo1lA]oj ofl:^^o^ 4^ a 13}- ^Cf. 

<38> [a 1] 



S.JE.(mode) 


VA 


:£^M(dopant) 




^l*^^(twist angle) 




-ii^^l-^Cpretilt angle) 


S9^ 


Kll 


IS.OpN 


K22 


5.1pN 


K33 


14.7pN 


c II 


3.6 


£ ± 


7.4 


-t^^Cceil gap) 


2.89/zm 



^ , = ne-no 
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%:^ ^;^>: 2003/2/6 



<4i> IS. 2] 







noo 


A(nin-^) 






VA 


ne 


1.5369 


7651.0 


2.89 


240nm 


no 


1.4607 


5569.0 


1 


^^^^ A/4 


ne 


1 . 5934 


-268.8 


52.14 


142.86nm 


no 


1.59 


0 


TAC 


nx 


ny 


nz 


80 




1.4800 


1.4798 


1.4791 


C-«2^|o|S 


nx 


ny 


nz 


20 


80nm 


1.504 


1.504 


1.500 



<43> £ 2^ -g- ^^Sl ^^HlcH] Ti[^ ^^lo^ MV^ H^;^]^E-1 7] 

hB^]£o]ji^ £ 3^ :£ 2^ iii-iir^ofl cfltv ^^:£oicf. 

<44> £ 2 ^ £ 3<H1 SAltb tiVsf ^o], ^i^^V 71^(110) ^<^1 ^ 

^■l^-l*^ #^-2.5. ^1<^1M «fl^(121, 123, 125)<^1 ^^^S]^ 9X^. Tfl^lM ufl^ 

(121, 123, 125)^ 7}S. ^711 ^^J£l<^ Tflo] h^(121) , TfloljeAl (121)0] 

^^^ofl ^^S)<>] o;i O.U] ^ w-^w.^^ ^^o]^ A]^^ 0I7]- ^o]. 7llolHA](i2i)o.s ^Tg:3r> 
^ TllolS 3fl:B(125), 7flolEAl(i2l)az). «g^Slc:>1 7llo]E ^^(123)^ ^^W. 

<45> n.^JL TflojE ul]Al(121, 123, 125)^ i^^>^ 71^3: ^t^*^! 7\]o]E. ^<^%^(140)<^] 



31-10 



1020020040857 #^ '^^}- 2003/2/6 

<46> TllojE ^0^^(140) ^]^^^ fl-^#(151, 153, 159)0] ^Jl, ^3]:% 

^ #^^(151. 153, 159) ^<^1^ ti]^^^ ^£^1 l-^-^l l"^*^ 

^^^th ^i^^^ ^##(161, 162, 163, 165)^1 ^^^S]o] oj^cf. 

<47> ^-1^.^^ ^2.^(161, 162, 163, 165) ^ y]]^]^ ^"^^^(140) ^<^1^ ^^^I^-^IM" 

^ -g-o] ^^;^^-^V ^^o.^ ^l^^H^ cflojEi Hfl^(171, 173, 175, 177, 179)^1 ^^^^l^ 

<48> c-flolEl aflAl(i7i^ 173^ 175^ 177^ 179)^ Tfloje^ (121)4 n^^^S. 5I^>*>o^ 

^j^^fe t^]o]B\^a71), t-11olE-l^(l71)2] ^^^lo]!^ ^-l^J-^^^ ^^^(163)oili 
^S)^ ^^(173), c11<^lBl^(171)^ 'a^'^l <S^S]<^] ^o.D^ ^«-s«.E]o^ 

3:» ^7> tflojEl 2fl:B(179), ^^(173)5q- ^elslo^ ojo.u^ 7|]o-|e ;^-^(l23) 

^1 tl^^}^ ±^ €^(173)^ tiVtfl^ ^-1*^-^^ ^#^^(165) ^<^1 ^^^^<H SX^ ^ 
^(175), ^^1 *J=4>^l7l7l 7flolE^(i21)32l- ^^^A]?] ^A^^ ^^-g. 

^^(177)^ 

<49> t-flolB] tifl^Cm. 173, 175, 177, 179)3] -^<H1^ :£5]1^ ^^(175)-i- i:L#*>^ ;^ll 

^#^(181), Tlj^lS irflH(125)# i^#^>^ ^12 ^#^(182), n<^]^ 3i|l:c(l25)l- 
*m ^13 ^#^(183), -g-^^ €^(177)^: h^^^^ ^14 ^#^(184)1- 7}^]^ ^ 

31^(180)01 ^^^^o] o^r]., 

<50 &S.%(18Q)^ ^<^1^ ^]1 ^ m ^#^(181, 184)* -i-^ JE-en-y ^-^(175) 

^ -§-^-§- ^^(177)4 <a^5lfe 5]-^ ^^(190), ;*]]2 ^#^(182)1- TllolE 

3(1^(125)4 ^^Sl^ 7\]o]E. nB.i95) ^ ;^13 ^^^(183)« -f-^fl cilolBl sifls 

(179)4 ^^5]^ t^]o]B\ n^i97)7} ^>^^4^ $14. ^, ^^(190), ^ 
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1020020040857 ^^ ^^>: 2003/2/6 

3i TflojE sfl^OS) ^ dlolE] 3i|lc(97)^ ITOdndium Tin Oxide) IZOClndium 

Zinc Oxide)S. ^l^o^;^ oji^ 
<5i> £ 4^ ^ ^11 ^^Ic^lofl 4€- ^-^^ S^l ^^1^ ^J^^E-l 7]%S^ wfl^l 

<52> 71:^(210) <^Mo\] nflEs4>^;(220)7> ^ 9X^ , V^^^^(220) 

<^]-2fl<Hl ^^Bl(230)7> ^^^^<^ 9X^^, ^^bK230) <^M<^] 7l§ ^^(270)ol ^^^5\o] 
9X^. 7l§ ^^(270)^ ITO IZO -f-^ ^^tb S.^ Mr^S. o]^<^7^ 9X^. 

^^><^ 7l^(210)<^l 7>^ ^oll ^^1^>ZL 7]^ ^^(270)^1 7>^ <i>Eflo11 ^ ^1 

£A]*>5^o.i4, ZL 1-^ nflH€^:i(220), -^-^^^1(230). 7]^ ^^(270)^1 

<54> £ 5^ ^ 42 ^^]<AM 4^ ^^1^ ^i^Sc^lcf. 

<55> ;^12 ^Alo^lofl 14= 6B;;g ^a] ^^]^ p].^] ^JL 

<56> ^ ^^S] ^12 ^Alo^joll 14s. Qfl;.j ^^1^ A-]^ Pl-^iJl M^^l^i 

71^(1)21- A^^Ei 71^(2), ojs. - 7l^h(l, 2) A>olofl ^-S-Slo^ ^-A^^^f- 

(3), ^#(22), ^#(22)<H1 ^^5]^ <^1§ €#(22)# JB.^ 

^#('TAC'S}J1£ ^)(23), 71:^(2)3}- lijg: ^#(23) ^\o]o\] ^)\^]^o] 
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1020020040857 #^ <a^>: 2003/2/6 

^ [VAC vertically aligned) 2.^]s]<^ $1^, ^#(23)£ <it^>^^ slB^c-flol^ 

(retadation)* ^'^^l^cf. <^^a^ €#(24)^ '^^^^ M.^ ^^o]^, 

550nm^ tfl^V^ Onm<Hl^i 200nm ^>ol^ a) E}c-llol.a (retardation)* ^ 

^3^1 ^cf. <^7lAi ^^^^jojel- X, y, z^<^l i^flt!:-^^!-* nx, ny. nze^- ^ 
ofl, nx = ny ^^nz^^* ^cl*>Jl, nx = ny > nz<?]# ^Inltl-t:)-. 

<57> <^^ji\. ^^o. ^Alc^liJ). :^t:|-. 

<58> £ 6^ ^ ^'^^ :^12 ^^1<^1<H1 ^^ISL) HVnl- M^^l^B] 7]^9] ^ 

<59> TflojE afl>a(121, 123, 125), 7ll<>lM ^«?imi40), ^]^^ ^dlif^ClSl, 153). 

f^(161, 162, 163, 165) ^ cflolB] tifl^(171, 173, 175, 177, 179)^^^ ;^ll ^AHloj] 

<60> ^o]B\ tifl>a(171, 173, 175, 177, 179) ^<Hl i^^(180)<^l ^^jsl'^l 9X^. ^Si 

^(180)^ -t^^^^lA] ^^o] ^A^s|oi ^c|-(«s:e.^i). 

<6l> :a.^#(180) ^^t^l^ ^^>^<^1 #^-^3. ol=-<^l;5l s)-^ 

(190)ol ^^^Zlo] o^rf. 5).^ ^^(190)^ 7)§ ^^4^ A>oloflA-l ofl>g y.;^].^ z^^^. 
7l ^t!r ^^^^^ tiV^W^l^ ^^c]-. 7lB|-, tLSi TflolE 311:^(95) 

<62> £ 7^ ^ ^^51 ;^13 ^Al^^loll ic)-^ on;^ ^^1^^ c]-^:£olc|-. 

<63> ;^13 ^Alo^jofl o}-^ Qfl^ ^^4^ ^^1 ^J-^l^m-. 
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1020020040857 %■^ <g^>: 2003/2/6 

Bl 71^(1)31}- -i^^E-l 71:^(2), o]^ ^ 7]^(1, 2) ^Hofl ^^Sjol 

(3), ^ >^112 ^#(12. 22). ^ ;^12 €#(12, 22)<Hl z^-^ ^^j-^I^H 9X 

o.B^ ols. :t#(12, 22)^ :a.Ss:>^ ;^ll ^ ^l2 'TAC ^)(13, 

23), 7m(l)uZ]- €#(13) A>o]o1] tifl^lSjol ^^A^ 

€#(C-plate)(14) ^ ;^ll ^^^> €#(15), 71^(2)4 y^]2 ^s. € 

#(23) ^}o]d\] v^^^o] <U^^^ €#(24) ^ ;^12 ^^y^\ €#(25) 

* JE^^H ^l^<^^l=f. ^7lAi, ofl^^(3)o] 6n;^ «;^].- ^ xj-^o] - 71^(1, 2)«^1 

tfl^Vc^ Tl^l ol^iE# «fl^[VA(vertically aligned) S=]£]<H 9X^, m ^ ;^12 

€#(13, 23)-£ <a^>^^ 5lE|-t-flol>g(retadation)# ^^^^Aj^rf. a, <^^a^ 
€#(14, 24)^ <^^^A^ ii^l- €#^1^, 550nm^ Bf^V^ ^cH] cflsr>o^ # Onm 

200nm2l SlBj-c^lo]^^ ^'S^*'! <^7]^^^ 'U^^^<=>]^ x, y, z^<Hl i:fl^ # 

^1:^ ^4 nx, ny, nzHl- ^ ofl , nx = ny =^nz^^ ^ul^>:n., ^^a^le^- nx = ny > 
nz<a* ^^Itlrcf. t!:^ '^^^^ €#(14)^ ^S^l: ^ 9X^. 

^ €#^ 3^^-& m ^^]<=^M^]Si\- :y-t:f. 

TflolM Hfl^Cm, 123. 125). TllolM ^^Bi-(140). ^^^f^(151. 153). 

f-dei, 162, 163, 165) ^ cilolBl «fl>Jd(171, 173, 175, 177, 179)^}^]^ m ^^c^M 
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<68> cflolE^ Mfl^Cm, 173, 175, 177, 179) ^<^1 :a^f^(801)ol M^^^o] oj^ji^ ^ 

ITO IZO ^^tb S.^ o]^o]:^ ;^^(90)oi 

^^^^^ 9X^. ^^(90)^ ^<H1^ ^<?3#(802)ol M^^^o] oj^cf. ;g 

<af^(802)^ S.^^ A^o] ^^^slo^ $icf(<S:a.^i). ^<a^(802) ^ 

^^(80)0] ^^^£)<H o;icf. ti]-A> ^^(80)'H1^ ^4^1^ ^ 
4^(82)0] oj,t\., 7lEl-, 7]]o]e. 3fl = (95) ^ is c-flolE] 5^:^(97)^ 

^11 ■g-'^^fl-^-. 

<70> £ ^ ^1^4 :^o] o^^^^ ^^(C ^eflolS)^ ;g 0.5^ 

^^^>^^ ^^^^ zisfl^oicf. 



<72> :£ ^ ^oi o^^A^ ^M-o. y^o.^ 

^4#^ ^eflsolcf. 



<74> 
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<75> S. 12a^ :£ 12b^ C #eflolE^ -^cflw] (isocontrast) 

<76> IS. 3] 







C plate y-^^HK 








Alo):Z}- 

{^^^^) 
CR 2:1 


isocontrast 
(CR 10: 1) 


1 


TN 


CH A. 


11.7 


19.9 


47/34/80/66 


0.861 


2 


VA 




16.9 


26.0 


68/68/51/51 


0.757 


3 


VA 


^1-^ l^ch /20 
/80nm 


16.9 


25.8 


80/80/79/79 


1 


4 


VA 


/40 
/leOnm 


16.9 


24.0 


55/55/68/68 


1.324 


5 


VA 


^•-^ l^S- 

/60 

/240nm 


16.9 


22.1 


42/42/50/50 


0.987 


6 


VA 


1^ 
/80 

/320nin 


16.9 


26.6 


35/35/42/42 


0.723 


7 


VA 


^"-^ 1^ 
/lOO 
/400nm 


16.9 


26.6 


31/31/36/36 


0.603 



<77> 
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'^7]-: 2003/2/6 



is. 4] 







C plate /nr 

-nil / \ / yf 

nd 










(CR 2:1) 


isocontrast 
(CR 10:1) 




1 


TN 




7.4 


378.4 


59/59/80/80 


1.065 


2 


VA 


HA 1=1 


13.0 


881.6 


80/47/80/80 


1.404 


3 


VA 


1^ 
/20 
/80nm 


13.0 


880.3 


80/40/80/79 


1.55 


4 


VA 


^« 1^ 
/40 
/leOnm 


13.0 


881.9 


60/34/70/63 


1.410 


5 


VA 


W 1^ 
/60 
/240nin 


13.0 


880.7 


50/31/57/54 


1.177 


6 


VA 


1^ 

/SO 
/320nm 


13.0 


881.0 


44/30/50/49 


0.925 


7 


VA 


1^ 
/lOO 
/400nm 


13.0 


882.0 


39/27/45/44 


0.797 


[a 5] 






H.S. 


C plate 
/z/nd 








CR 2:1 


isocontrast 
(CR 10:1) 


8 


VA 


^chsl- 2^ 

/lO 
/40nm X 2 


16.9 


23.2 


75/78/62/62 


0.861 


9 


VA 


^"-^h 2^ /20 
/80nin X 2 


16.9 


25.8 


80/80/79/79 


1 


10 


VA 


/SO 

/120nm X 2 


16.9 


24.3 


69/69/80/80 


1.209 


11 


VA 


^"-sh 2^ 
/40 
/160nm X 2 


16.9 


24.0 


55/55/68/68 


1.324 


12 


VA 


2^ 
/50 
/200nin x 2 


16.9 


24.3 


47/47/58/58 


1.242 
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2.^ 


C plate 


■^^'S 1 


^^#(%) 




CR 2:1 


isocontrast 
(CR 10:1) 


8 


VA 


W 2^ 

/lO 
/40nni X 2 


13.0 


881.0 


80/39/80/78 


1.565 


9 


VA 


2^ /20 
/oUnm X ^ 


13.0 


881.8 


59/34/75/63 


1.430 


10 


VA 


^y-^F 2^c!- 

/30 

/120nin X 2 


13.0 


881.2 


49/31/58/54 


1.215 


11 


VA 


^Sl- 2^ 
/40 
/160nm X 2 


13.0 


881.6 


43/29/51/48 


0.958 


12 


VA 


^•-51- 2^d- 
/50 
/200nm x 2 


13.0 


882.1 


38/27/46/44 


0.817 



S 3i^^l 6«^l^i ^tflwl^K isocontrast) cHwIh]^ z]- ^g-f^ts 10:1^ 

SE, VA S.:^ollA-1 ^olE/^ea ^o^o. H>A>^oilAl S.SV/l.SV*^] JL, ^^J-^oHa^ 4.5V/1.8V 
S. 12a, i 12b, S. 13a, S. IShS. H^^^l^ S. 3^^] K 6^ ^^t}^ 

^6\]A^ ^4^, ^^>#, CR, ^l<^>z^-ol s.^ ^^^^ ^ ^1=1-. 
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3.^7} ^^S. q-Bl-u}- e1b)-t:-11o]>^^o1 I60nm» 

oj^c,] z^Z^- <^^A^ d^^o^Ai ^^^^ ^ 

^ Si-^H- ^Ol^i^ ^1<^>^^ ^tflti]Wl S--^7> ^ O.^ U). 

cf. i4e}-Al 8<^lAi ii;7H a.^ ^g^o^ B^B)-o|lo]>5^ leonm <^1*>7> ^ 

^ S^Bl-c-llol^ 200nm<>lci-. ^:Bf^<^l e] 

El-nllol^ol 200nm<a tfltb ^^^17]- ^^14 a 3 vfl^l 6^ ^41- ^^S. t}c^ ^ 

^. 200nra^M^ -^iflwlw] 7lcfl§ oj^cf. 

4 ;g ji^^ ufl, 30] :^j!]-^oil ^^^iM- ^^^i S.^ ^ 

^ n ^}o]^ ^]^}c^ ^1<^>^^ ^-f 3^1 t:f€- ^-fl-<Hl ^]t}c^ -a-^^l -f^^> 

^. ^^^^ 3^1 ^-^efJl ^ ^ ^cf. 
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<87> ^^^o.^ <U^^^ ^^j- # elB]-c^lol^ol 200nm ol^>o]ig ^^cflwlti] ^ 
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1] 

^^7] 71^4 42 7]^ Afolofl ^<y£]o^ 

^7] 4l ^^^^ €#21 ^^6\] afl^l£]ol oj^ 

^7] ;5]12 7l^^ ^^<H1 Hfl^lSjcH >112 
[^^^J- 2] 

;?]12 ^^^51]- ^7] 42 7]% A}o]6\] v^^^o] 42 <^^^^ 

3] 

^l3*J-ollAi. 

^7] 41 ^7] 41 7]^ a\o] ^ ^7] ;^l2 ^^^32]- ^^-71 42 7]^ A>ol 

oil Zj-Z]- til]^l£]c:H Xi^ ^^^^} J£^^>^ -^fl^ S.^] ^^1. 

[^^^J- 4] 
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i:fl«H Onmofl^H 200nm ^\<A^A S^l ^^1. 

5] 

^ ^^Ik 7l# ^q-ol ^>^^£)ol 6«;g 
6] 

^ 7]^ ^^O] ^^^S\0] ^^1. 

[^^*^ 7] 

^7] m m 7]^ A}o]o\] ^^S\o] ^y-AV i^^>^ 

if-*>^ ojj^J ^V^l 
9] 
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-^1-71 41 'U^^^ 2l-:^ol 550nm^ cfl^l-c^ Onm<Hl^i 200nm ^} 

[^^^cl- 10] 

^o] ^A^£)<H 

11] 

^ll*J-<^lAi. 

^^o] ^A^£]ol o;[^ 6fl;;g . 

12] 

^ll^HjA^, 

^>7] 7l:^oll^ ^^tt 7l^ :^^o] ^^^^o] o^ji, ^l-7l ;^l2 7l^oil^ 
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11 



22 
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■ -h -14 

izzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz:^^^^ 



2] 



183 179 
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l£ 41 



210 



j-n- 

220 



1 O II 



-J L 



270 



230 



5] 




^24 
3-2 



[£ 6] 



182 95 190 




184 190 183 



180 
140 



—110 



162 



159 



179 



[i 7] 



-^ -25 
-^ 24 
> 2 
"Q~F^ 3 

J-1 

=3-14 
4-15 
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IS. 8] 



183 179 
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[J£ 10] 



o.u 

^^0.12H 

"^O 0.10 

^0.08 
g 0.06 

-4-' 

^ 0.04 H 

<D 

^ 0.02 



0.00 



t£ 11] 



(vr— curve) 



-T . , , r- 




2 3 4 5 6 7 
External Voltage(vol) 



(vt— curve) 




2 3 4 5 6 7 
External Voltage(vol) 
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IS. 12a] 



VA mode 
isocontrast 
♦C-plole 



Km 

{^m^ CR 2:1?I5) 



tfA»S(Sa CR 26.0) 

lsocontrasLrefl.d=OOum 
VA(twlst QngIe=»/2) 

90 




270 

68/68/51/51 





80- 






60- 




— 2:1 
— 5:1 


40- 
20- 


150/ 


— 10:1 
— 20:1 


0- 
20- 


180 




40- 
60- 
80 ^ 


21oN 



¥afS(Sa CR 881.6) 

lsocontrosLtrans.d=OOum 
VA(twist angl€=i/2) 

90 




v30 


— 2:1 


^0 


--5:1 
— 10:1 




— ^20:1 


>^ 





270 

80/47/80/80 



VA mode ^ 
isocontrast eo- 
•C-pkrte m^^^ 
(^n 2Qm) f_ 

20- 
40- 
60- 
80 

(^st^? CR 2:1?IS) 



e.^S(S3 OR 25.8) 

IsocontrasLrefl. 
VA(twist angle: 
90 



d=20um 
'/2) 




270 

80/80/79/79 



\^ 


— 2:1 


-Jo 


— 5:1 
— 10:1 




— ^20:1 


/330 





60 
40 
20 
0 
20 
40 
60H 



g|A1S(S3 CR 880.3) 

lsocontrasLtrans.d=20um 
VA{twjst angle=i/2) 
so 




80/40/80/79 



s30 


— 2:1 


r 


— 5:1 
— 10:1 




— ^20:1 


^330 





VA mode 
isocontrast 
*C-pjate ^5[¥«J40 
(¥^1 4Qm) 



CR 2:17|S) 



CR 24.0) 

lsocontrflsLrefl.d=40um 
VA(twis{ ongle=3r/2) 
90 

^60 



S!lAtS(Sa CR 881.9) 

lsocontrasLtrans.d=40um 
VA(twist angle=i/2) 

60 




30 


— 2:1 


-jo 


— 5:1 
—10:1 




— ^20:1 



330 



55/55/68/68 



60/34/70/63 
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12b] 



^?Afg{Se! CR 22.1) 



fajg^a CR 880.7) 



VAmo(le(R-IN)gQ 
isoconfrast 60- 
»C-plote 

60m) 

• 40- 
60- 
80- 

Km 

(rom CR 2:PI5) 






80n 






60- 




— 2:1 


40 J 


150/ 


— 5:1 


20- 




— 10:1 


0- 


180 h- 


— ^20:1 


20- 




—22:1 


40- 


210N 




60n 




80 ^ 





42/422/50/50 
tfAfg(Se! CR 26.6) 




50/31/57/54 
ttAJS(Se! CR 881.0) 



VA mode(R-TN) 
isocontrast 
*C-plate 

(Jf^l 80H 20- 
40 



{m^^ CR 2:17|$) 



VAmode(R-lN)gQ 
isocontrost 60 
*C-plote 




35/355/42/42 
m^^^ CR 25.8) 



40 

20 

M 100/im) 20 

40 

60 



(^^m CR 2:PI5) 



\30 


— 2:1 
--5:1 


-HO 


— 10:1 




— 20:1 


^330 


— ^22:1 




\30 


— 2:1 




— 5:1 


-Aq 


— 10:1 




— 20:1 




— ^22:1 




30 


— 2:1 




— 5:1 


-jo 


— 10:1 




— ^20:1 


330 


—30:1 



44/30/50/49 
CR 881.8) 




\30 


—2:1 




— 5:1 
— 10:1 


r 


— ^20:1 


/330 


— ^30:1 



31/31/36/36 



39/27/45/44 
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IS. 13al 



VAmode{R-TN)gjj_^ 
isocontrost 
*C-ptatc 



CR 23.2) 

lsocontrasLrefl.d=tOum 
VA(twist flngle=i/2) 

^60 




(^im CR 2:VIS) 



75/78/62/62 



^30 


— 2:1 

— 5:1 


HO 


—10:1 




— ^20:1 


/35O 





CR 881.0) 

lsocontrasLtrflns.d=10um 
VA(twlst angle=i/2) 

90 




270 

80/39/80/78 



VAmode(R-lN)j 
isocontrast 1 

♦c-piote m^n^z 
20- 

/r-\- \ 0 "ISO 

20/im) 20- 

«i 2to' 

60' 
80^ 



e|A|S(Se! CR 25.6) 

lsocontrasLrefl.d=20um 
VA(twist angle=i/2) 




270 

80/80/79/79 





BOn 






60- 




— 2:1 


40- 


150/ 


— 5:1 


20- 




— 10:1 


0 - 


180 P- 


— ^20:1 


20- 






40- 
60- 


210^ 




BO^ 





ffA|«{sa OR 881.8) 

lsocontrasLtrans.d=20um 
VA(twist angle=i/2) 

90 




30 


— 2:1 




— 5:1 
— 10:1 


r 


—20:1 



330 



270 

59/34/75/63 



»AJ9{S0 CR 24.3) 



B»AJ«(Sa CR 881.2) 



VA mode(R-TN)gQ 
isocontrast 60- 
♦C-plote 

{^n mm) 



Km 

'r CR 2;17|S) 




,30 


— 2:1 




— 5:1 




— 10:1 




— 20:1 


4» 


— ^24:1 






— 2:1 




— 5:1 




— 10:1 


r 


—20:1 


^330 


—30:1 



49/31/58/54 
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[£ 13b] 



t![A}9(99 CR 24.0) 

lsocontn]sLrefl.d=40um 
VA(twlst 
90 



Km 



55/55/68/68 
tfA|g(Se! CR 24.3) 



erAf8(sg CR 881.6) 







— 2:1 




— 5:1 
— ^10:1 


r 


— 20:1 


/330 


—30:1 



43/3/58/54 
CR 882.1) 



VAmode(R-TN)gQ 
isQControst so 
*C-plate 40 

50/im) 20- 
40- 
60- 
80- 

CR im) 




30 


— 2:1 




— 5:1 


-jo 


— 10:1 




—20:1 


^530 


— 30:1 



47/47/58/58 



38/27/46/44 
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